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The sealing or consolidation of soils is carried out by driving or rotating tubes into the 
terrain which one wishes to treat. Then, one proceeds to pump an appropriate grout for the 
granulometry of the terrain and the intended purpose. 

Even if the chosen grout is perfect, the injection will be perfect only if it treats exactly the 
intended area. 

The art of using the injector consists in obtaining as perfect as possible a sealed area with 
the least material used. Thus, in heterogeneous terrains where the grout would tend to be injected 
only into highly permeable areas, neglecting areas with low permeability, the method "with tubes 
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having collars" (French Patent No. 986,619 of November 25, 1943), allows the injection of 
30-cm sections in a homogeneous manner. 

In homogeneous terrains, one usually injects directly through the boring rods, without 
applying the method which uses tubes with collars. 

An injection lance, which presents perforations over a length of 10-20 cm, is driven into 
the terrain, and one immediately proceeds with the injection. 

This method is valid when the sands are very coarse, but when the terrain is. fine, it 
presents a double drawback. 

First, it leads to a poor distribution of the grout along the area into which one injects, 
because injection holes are stoppered by the sand and during the insertion, the injection takes " 
place only through a few holes, which results in an injected volume which no longer has a 
cylindrical shape. 

Moreover, the grout rises along the injection tube, because the permeability along a 
smooth tube, notably because of the so-called "wall" effect, is much greater than the permeability 
of the fine sand of the terrain in question. 

The present invention concerns a device which overcomes these drawbacks. It consists 
essentially of a rod which has a central, continuous or interrupted, bore which communicates 
with the walls of said rod by perforations which are arranged at regular intervals from each other, 
notably at the end of the latter rod which carries the drilling tool. The opposite end of the rod is 
mounted on the boring rods. The rod which is part of the pipe is preferably surrounded on the 
part of its height close to the drilling tool by a coil spring. The latter can have adjacent windings 
or a spring which works under compression and whose windings become adjacent during the 
drilling. 

These windings, during this work phase, prevent the sand from penetrating into the 
perforations. During the injection, they are separated from each other due to the effect of the 
pressure of the injection fluid, respectively, and due to the release of the spring and the 
interstices so created, ensure a uniform distribution of the fluid to be injected. Moreover, the pipe 
is equipped above the spring with a device which obstructs, during the injection, the interstice 
between the rod and the walls of the drilling hole in such a manner that it prevents the rise of the 
injected fluid. 

Other advantages and characteristics of the invention will become apparent following a 
reading of the description below, which is made purely for information and is in no way 
restricting. 

The text refers to the drawing in the appendix, in which: 

Figure 1 is an axial cross section of a pipe according to the invention, for dry perforation, 
during the drilling; 
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Figure 2 is a cross-sectional view of an embodiment variant of the pipe during the 
injection; 

Figure 3 is a view, also in axial cross section, of a pipe for perforation with water, during 
the drilling; and 

Figure 4 is an analogous view of the same pipe during the injection. 

With reference to the drawings, one can see that the pipe according to the invention 
comprises at the base, the drilling tool 1 which is a tip, in the case where the pipe is inserted by 
driving, as in the embodiment variant which was chosen to illustrate the invention, or a crown in 
the case where the pipe is inserted by rotation. 

This tip 1, which is connected to a rod 2, comprises perforations 3, over an adequate 
length (generally 20-40 cm) and it is protected by a spring with adjacent wall windings 4. This 
spring is attached to only one end or it is left free at both ends, which are arranged in sleeves 8 
and 9. 

Above the spring, the rod 2 comprises only a few perforations 5, which establish a 
relation between the central injection duct 6 and the surface of the rod. These perforations can be 
arranged, as shown in Figure 1 , but it should be clearly understood that they can be provided in a 
different manner and they can establish a communication between the surface of the rod and an 
extension 61 of the central duct 6, making the latter continuous, as represented in Figure 2. The 
part of the rod 2 which is arranged above the spring 4 is surrounded by a device which can 
stopper the interstice between the rod and the walls of the drilling hole. 

According to a preferred embodiment variant, this device consists of a rubber sleeve 7 
having any length, generally 20-45 cm. It is recommended, but not compulsory, for the rubber to 
be vulcanized, but not covered with linen. In the case of a terrain which requires injection at high 
pressure, the sleeve must be reinforced in the longitudinal direction with wires and it must be 
reinforced at the ends with an annular linen. These wires and this linen can be made of any 
material (steel, cotton, "nylon," etc.). 

Finally, a threading allows the connection of the pipe to the normal boring rods. 

During the insertion of the pipe by driving or rotation, the windings of the spring are 
applied perfectly one against the other due to the punching force required for the advance. The 
sand which is encountered, regardless of how fine it is, can thus not penetrate into the perforated 
pipe. 

As soon as one starts the injection, due to the effect of the pressure, the spring dilates and 
the injection grout flows out of an infinity of points, ensuring thus a perfect impregnation of the 
terrain in the shape of a cylinder (arrow F). 

Moreover, due to the action of the pressure which is required to cause the grout to flow 
out through the intermediary of this spring, swelling of the rubber sleeve occurs, which is applied 
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perfectly against the walls of the drill hole, immediately above the area into which the injection 
is made. Thus, there is no longer any risk of [grout] rising along the rods. 
This system is perfectly suited for dry perforation. 

However, if for reasons of convenience one wishes to carry out a perforation (by driving 
or rotation) using clear water or "heavy water 11 (drilling mud), one must isolate the two circuits 
either by using two ducts or by using any closing device. 

Figures 3 and 4 present one of the possible embodiments of such a pipe used for 
perforation with water. 

The central duct 1 1 in this case is continuous and close to the end to which a perforated 
point 10 is attached, it ends with a duct IT which is narrowed compared" to the preceding one^ 
During the drilling, these two ducts ensure the arrival of water. Before starting the injection, one 
lowers into the pipe two balls 12 and 13 whose diameters correspond to those of the ducts 1 1 and 
1 l f , respectively, and which are thus closed to the passage of the injection fluid which, after 
having caused the swelling of the sleeve 7 in the represented embodiment variant, traverses the 
lower part of the duct 1 1 and penetrates through perforations 3 and the interstices between the 
windings of the spring 4, into the drill hole into which the injection is to be made (arrows F). 

The tests with injection into fine sands which were carried out with the above-described 
devices, have shown that: 

The perforation is very easy because there is no lateral friction, the tip 1 or the crown 
having a diameter which is greater than that of the boring rods; 

The sand cannot enter into the perforations of the pipe owing to the spring; 

The distribution of the grout is ensured by an infinity of injection points, and the injected 
area was perfect and it had the shape of a cylinder; 

No rise of grout along the boring rods occurred. 

Clearly, any modifications of shape or details, which are considered useful depending on 
the cases and applications, can be made to this device without leaving the scope of protection of 
the present patent. 

The sleeve which has been inflated by the injection fluid can be replaced, for example, by 
a sleeve which is deformed by a control device which operates independently of the injection 
fluid. 

Summary (" Claims ] 

The invention concerns a drilling pipe which is attached to the end of a boring rod, and it 
presents the following characteristics, which may be considered separately or in combination: 

1. The pipe which is shaped so that it can be used for injection into a terrain as well as for 
drilling comprises a rod which is perforated so that the fluid which traverses the boring rod can 
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reach the surface of the latter, where the part of the rod which presents radial perforations in 
proximity to the drilling tool is surrounded by a device which during the drilling prevents the 
penetration of the sand into the perforations and during the injection ensures a uniform 
distribution into the soil of the pressurized injection fluid, whose rise in the drill hole is 
prevented by a device which is part of the pipe and which can obstruct the interstice which 
remains between the boring rod and the walls of the drill hole; 

2. The device which surrounds the perforations close to the drilling tool preferably 
consists of a coil spring whose ends are housed in the sleeves which are mounted on the rod, 
where one of the ends can be integrally connected with the sleeve which supports it; 

3 . The spring can have windings which are normally adj acent in such a manner that 
during the drilling work, it forms a continuous wall which prevents the penetration of the sand, 
while during the distillation [sic] of the spring by the pressurized injection fluid, the small 
interstices between the windings allow the passage of said fluid while ensuring the uniform 
distribution around the pipe; 

4. The spring can be a compression spring so that it normally presents interstices between 
the windings, which windings are compressed during the drilling and undergo dilatation during 
the injection when the pressurized fluid causes a slight backward movement of the boring rod; 

5. The closing device which prevents the rise of the injection fluid preferably consists of 
a sleeve made of an elastic material which is slipped onto the rod above the protection devices of 
the perforations and the distribution devices for fluid, and which can be inflated with the 
injection fluid which traverses the pipe until the sleeve obstructs the interstice between the rod 
on which it is mounted and the walls of the drill hole; 

6. The device which is intended to prevent the rise of the injection fluid can consist of a 
sleeve which is inflatable or deformed in a different manner, independently of the injection fluid, 
or of a different obstruction device which is controlled either by the injection fluid or by a 
special device; 

7. The radial perforations can be arranged either in such a manner that the injection fluid 
can pass through the inflatable sleeve before reaching the end of the pipe or in such a manner 
that the fluid arrives there through an uninterrupted central borehole of the rod; 

8. In case of drilling with water, the work tool is perforated and one provides either a 
water circulation and an injection circulation, which are independent of each other, or one 
provides a closure of a part of the central duct, forcing the injection fluid to move in the direction 
toward the lateral perforations of said duct where this closure can consist, for example, of two 

, balls which are housed in the duct before the injection, and where one of the balls obstructs the 
orifice of the work tool and the other the inlet of the central duct slightly above the outlet 
perforations for the injection fluid. 
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L'etanchement ou la consolidation des sols se fait 
en enfoncant par battage ou rotation, des tubes 
dans les terrains que Ton veut trailer. Ensuite, on 
procede au pompage d'un couiis approprie a la 
granulomere du terrain et au ibut recherche. 

Meme si le couiis est (paitfaitement choisi, Pin- 
jection ne sera parfaite que si elle traite exacte- 
ment la zone que Ton s'est fixee. 

1/art de 1'injecteur, consiste a ohtenir une zone 
etanohee la plus parfaite possible avec le moins de 
matiere utilisec C'est ainsi que dans des terrains 
heterogenes ou le couiis aurait tendance la injecter 
uniquement les zones Ires permeahles et a negliger 
les zones peu permeables, le procede dit « des tubes 
a manchettes* (brevet francais n° 986.619 du 
25 novembre 1943) permet d'injecter par tranches 
de 30 cm d'une fagon homogene. 

iDans les terrains homogenes r on a coutume d'in- 
jecter directement par le train de tiges, sans passer 
par rintermediaire du procede des tubes a man- 
chettes, 

One lance d'injectioa presentant des perfora- 
tions sur une longueur de 10 a 20 cm est 'battue 
dans le terrain, et on procede immediateznent a 
I'injection. 

Cette mefihode est valable quanid les sables sont 
tres grossiers, mais quand le terrain est fin, elie 
presente un double inconvenient. 

II se produit tout d'abord une mauvaise reparti- 
tion du couiis le long de la zone que Ton injecte, 
car des trous d'injection sont bouches par le sable 
et en cours de foncage, rinjection se fait unique- 
ment par quelques trous, ce qui conduit a un 
volume inijeote qui n'a plus une fowne cylindrique. 

dl se produit, d autre part une remontee du cou- 
iis le long du tube d'injection car la permeabilite 
le long d'un tube lisse est, par suite, notamment 
de 1'effet dit « de paroi », beaucoup plus grande 
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que la .permeaibilite du sable fin du terrain en 
question* 

La presente invention oonceme un dispositif qui 
•permet de remedier ai ces inconvenients. II est cons- 
titue essentiellement par une tige munie d'un ale* 
sage central, continu ou interrompu, communiquant 
avec les parois de iadite tige par des perforations 
disposees, notamment a I'exttemite de cette derniere 
qui porte foutii de forage, a des intervales regu- 
liers les unes des autres. L'extremite opposee de 
la tige est montee sur le train de tiges. La tige 
•faisant partie de la lance est entouree, sur la partie 
de sa hauteur voisine de 1'outil de forage, de pre- 
ference par un ressort a iboudin. Ce dernier peut 
etre a spires jointives ou un ressort travaillant a 
la compression dont les spires sont rendues join- 
tives pendant le forage. 

Ces spires empednent, pendant cette phase de 
travail, le sable de penetrer dans les perforations. 
Pendant I'injection, elles s'ecartent des unes des 
autres sous feffet de pression du fluide d'injec- 
tion, respectivement, sous celui du relachement du 
ressort et les interstices ainsi crees, assurem une 
distribution untforme du fluide a injecter. D'autre 
part, la lance est munie, au-dessus du ressort, d'un 
organe obstruant, pendant IMnjection, 1'interstice 
entre la tige et les parois du trou de forage de 
maniere a empecher la remontee du fluide injecte. 

D'autres avantages et particularites de I'mvention 
apparairront a la lecture de la description qui va 
suivre et qui a ete faite a titre purement indicatitf 
et nuliement limitatif , 

iLe texte se refere aux dessins ci-annexes, dans 
lesquels : 

La figure 1 est une vue en coupe axiale d'une 
lance selon I'invention, pour la perforation a sec, 
pendant le forage; 
La figure 2 est une vue en coupe axiale d'une va- 
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riante de realisation de la lance pendant rejec- 
tion; 

'La figure 3 est une vue, egalement en coupe 
axiale, d'une lance pour perforation a Teau, pen- 
dant le forage; 

La figure 4 est une vue analogue de la raerne 
lance pendant Pingection. 

En se referant aux desskis, on voit que la lance 
selon Tinvention, comporte a la 'base, 1'outil 'de fo- 
rage d qui est une pointe, dans le cas ou la lance 
doit etre enfoncee par battage, comme dans la va- 
riants de realisation choisie pour iJlustrer i'inven- 
tion ou une couronne dans le cas ou elle doit 
etre enfoncee par rotation. 

Cette pointe 1, est assujettie la tine tige 2, com- 
portant des perforations 3, sur une longueur ade- 
quate (generalement 20 a 40 cm et protegee par 
un ressort & spires jointi-ves 4. Ce ressort n'est fixe 
qua une seule extremite ou meme laisse iibre aux 
deux extremites, disposees dans des mancbons 6 et 9. 

Au-dessus du ressort, la tige 2 ne comporte que 
quelques perforations 5, mettant en relation le 
conduit central d'injection 6 avec la surface de la 
tige. Ces perforations .peuvent etre disposees comme 
le montre la figure 1, mais H est bien entendu 
qu'elles peuvent etre realisees d'une maniere dif- 
ferente et faire communiquer la surface de la tige 
avec un prolongement 6f du conduit central 6, 
rendant ce dernier continu, comme represente sur la 
•figure 2. La partie de la tige 2 disposee au-dessus 
dlu ressort 4 est entouree d'un organe susceptible 
de boucber I'mterstice entre la tige et les parois 
du trou de forage. 

Selon une variante preferee de realisation, cet 
organe est constitue par un mancbon «n caoutcbouc 
7 de longueur quelconque, generalement 20 a 45 
cm. Ii est recommande, sans que ce soit obligatoire. 
que ce caoutcbouc soit vulcanise, mais non toile. 
Dans le cas d'un terrain necessitant une injec- 
tion a haute pressdon, ce mancbon devra etre anne 
dans le sens longitudinal avec des fils et renforce 
aux extremites par une toile annulaire. Ces fils 
et cette toile pouvant etre d'une nature quekonque 
(acier, coton, « nylon », etc.). 

Enfin, un filetage permet de raccorder la lance 
au train de tige normal. 

Pendant le foncage de la lance, par battage 
ou rotation, les spires du ressort sont parfaitement 
appliquees i'une centre I'autre par 1'effort de poin- 
connement necessite par ravancement. «Le sable 
rencontre, aussi fin soit-il, ne peut done pene- 
trer dans la lance perforce. 

Des que Ton commence I'injection, sous Tenet 
de la pression, le ressort se dilate et le coulis 
d'inijection sort par une infinite de points assurant 
ainsi une impregnation parfaite du terrain sous la 
forme d'un cylindre ffleche F) . 
D'autre part, sous faction de la pression necessaire 
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pour faire sortrr le coulis par fintermediaire du 
ressort, il se produit un gonfiement de la manchette 
de caoutchouc qui s'applique parfaitement sur les 
parois du forage, immediatement au-dessus de la 
zone que l'on va injecter. On n'a done plus a. crain- 
dre une remontee du coulis le long des tiges. 

Ce systeme convient parfaitement pour la perfo- 
ration ai sec 

Si, pour des raisons de commodites, on veut 
fake une perforation (par battage ou rotation) a 
1'eau claire ou a Teau « lourde* (bpue de forage), 
il faut isoler les deux circuits soit par I'emploi 
de deux conduits, soit par I'emploi d'un obtura- 
teur quelconque. 

Les figures 3 et 4 presenters une des realisations 
possibles d'une telle lance utilisee pour la perfora- 
tion <a 1'eau. 

Le conduit central 11 est, dans ce cas-la, con- 
tinu et se termine pres de i'extremite sur laquelle 
est montee une pointe perforee 10, par un conduit 
11' retreci par rapport au precedent. Lors du fo- 
rage, ces deux conduits assurent I'arrivee de Teau 
•Avant de commencer I'injection, on fait descendre 
dans la lance, deux billes 12 et 13, dont les dia- 
•metres correspondent respectivement a ceux des con- 
duits 11 et 13/ qui se trouvent, ainsi, fermes au 
passage du ifluide d'irtjection, qui, apres avoir pro- 
voque, dans la variante de realisation representee, 
le gonfiement du manchon 7, traverse la partie 
ittferieure du conduit 11 et penetre par les perfo- 
rations 3 et les interstices entre les spires du 
ressort 4, dans le forage a injecter ('flecbes F) . 

Les essais ^'injections dans des sables 'fins, reali- 
ses asvec les dispositifs decrits plus haut ont montre 
que : 

La perforation etait tres facile, car il n'y a pas 
de frottement lateral, la pointe 1 ou la couronne 
etant dt'un diametre superieux a celui du train 
de tiges; 

Le sable ne peut pas rentier dans les perforations 
de la lance, grace au ressort ; 

La repartition du coulis est assuree par une infi- 
nite de points d'inijection et la zone injectee etait 
parfaite et affectait la forme d'un cylindre; 

H ne s'est produit aucune remontee de coulis 
le long du train de tiges. 

II est bien evident que toutes modifications de 
forme ou de details jugees utiles selon les cas ft 
applications peuvent etre apportees a ce dispositif 
sans pour cela sortir du cadre de protection du pre* 
sent brevet 

Le mancbon gonifle par le fluide d'injection, peut, 
par exemple, etre remplace par un manchon deforme 
par un dispositif de commande fonctionnant inde- 
pendamment du fluide d'injection. 

RESUME 

L'invention concerne une lance de forage mon- 
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tee sur l'extremite d'un train de tiges, presen- 
tant les points caracteristiques suivants, consideres 
separement ou en combinaison : 

1° La lance conformed de maniere a servir a 
Imjection du terrain, aussi bien qu'au forage, com- 
porte une tige penforee de maniere que le fluide 
traversant le train de tiges puisse arrive* a la sur- 
fate de cette derniere, la partie de la tige pre- 
sentant des perforations radiales a proximite de 
1'outil de forage etant entouree d'un dispositif em- 
pechant, pendant le Jorage, la penetration du sable 
dans les perforations et assurant, lors de 1'injec- 
tion, une distribution uniforme dans le sol, du 
fluide d'injection sous pression, dont la remoirtee 
dans le forage est empechee par un organe faisant 
partie de la lance et susceptible cPabstruer 1'inters- 
tice subsistant entre le train de tiges et les parois 
du trou de forage; 

2° Le dispositif entourant les perforations voi- 
sines de 1'outil de forage est constitue, de preference, 
par un ressort ta 'boudin, dont les extremites sont 
logsts dans des manchons monies sur la tige, une 
des extremites pouvant etre solidarisee avec le man- 
chon la supportant ; 

3° Le ressort peut etre a spires normaiement 
join lives, de maniere a former, pendant le travail 
de forage, une paroi continue, empechant U pene- 
tration du saible, tandis que, lors de ra distillation 
du ressort par le fluide d'injection sous pression, 
les minces interstices entre les spires permettent le 
passage dudit fluide tout en assurant la repartition 
uniforme autour de la lance; 

4° Le ressort peut etre un ressort a compression 
de maniere a presenter normaiement des interstices 
entre les spires, qui sont comprimees pendant le 
forage et se dilateot pendant i'inijection, lorsque 
le fluide sous pression provoque un leger recul du 
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train de tiges; 

5° Le dispositif d'obturation empechant la remon- 
tee du fluide d'inijeotion est constitue, de prefe- 
rence, par un manchon en une matiere elastique, 
emmanche sur la tige, au-dessus du dispositif de 
protection des perforations et de distribution du 
fluide et susceptible d'etre gonfle par le fluide 'd'in- 
jection. traversant la lance jusqu'a ce qu'il obstrue 
I'inierstice entre la tige sur laquelle il est monte 
et les parois du trou de forage; 

6° L'organe destine a empecher ia remontee du 
fluide d'injection peut etre constitue par un man- 
chon gonfle ou dSforme d'une maniere diflerente, 
independarnment du fluide d'injection ou un dis- 
positif d'obstniction different, commande soit par 
le fluide d'injection, soil par un organe special; 

7° Les perforations radiales peuvent etre ame- 
nagees soit de maniere que le fluide d'injection puisse 
passer par le manchon gonflable a-vant d'atteindre 
l'extremite de la lance, soit de maniere que le 
fluide y arrive par un alesage central ininterrompu 
de la tige; 

8° En cas de forage a 1'eau, 1'outil de travail 
est perfore et on prevoit soit un circuit d'eau et 
un circuit d'injection ir^ependants 1'un de 1'autre, 
soit 1'obturation d'une partie du conduit central, 
obligeant le fluide cftn.jection h se diriger vers 
les perforations laterales dudit conduit, cette obtu- 
ration, pouvant etre realisee, par exemple, par deux 
hilles logees dans le conduit avant l'injection, et 
obstruant 1'une 1'orifice de 1'outil de travail, et 1'au- 
tre. 1'entree du conduit central un peu au-dessus des 
perforations de sortie du fluide d'injection. 

Societe- dite : SOLETANCHE (S. A. R. L) 
Par procuration : 

Office £. Webs & C 10 



Pour la ventc des fascicules, s'adresser a I'Imprimerie Nationals, 27, rue de la Convention, Paris (15*). 



BNSDOCID: <FR. 



1390902A_L> 



I 



N" 1.390.902 Society dite : Soletanche (S.A.R.L) PI. unique 




BNSDOCID: <FR 



1390902A__I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




ESI ASUS/ 
OLAWK(USPTO) 



